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CLAIMS 



[Claim(s)] 

[Claim 1] The dry processing equipment characterized by to be established the optical exposure device which 
irradiates light to the gas supplied to said gas-supply path through this gas-supply path while come to provide 
the gas-supply path which is dry processing equipment like an etching system or an ashing device, and was 
connected to the processing room and this processing room for performing etching processing or ashing 
processing of a processed material and said processing room is considered as reduced pressure. 
~~[CIainr2]lris^ exposur^lightT^M the gas 

molecule within said gas supply path, and being arranged as it obtains, without making the air space which said 
optical exposure device may cause the exposure absorption of light and dispersion in dry processing equipment 
according to claim 1 intervene on the way. 

[Claim 3] Said optical exposure device is dry processing equipment characterized by arranging it through the 
gap by which is directly linked to the wall of said gas supply path, or vacuum suction was carried out to the wall 
of said gas supply path or the light source is arranged inside said gas supply path in dry processing equipment 
according to claim 2: 

[Claim 4] Dry processing equipment with which said processed material is the organic substance, and the gas 
supplied is characterized by being gas containing H20 gas or H20 in dry processing equipment according to 
claim 1. 

[Claim 5] Dry processing equipment with which wavelength of light irradiated according to said optical 
exposure device is characterized by being 120nm - 190rim in dry processing equipment according to claim 4. 
[Claim 6] Dry processing equipment with which wavelength of light irradiated according to said optical 
exposure device is characterized by being 2.6 micrometers - 6.3 micrometers in dry processing equipment 
according to claim 4. 

[Claim 7] Dry processing equipment characterized by said optical exposure device irradiating that it is 
instantaneous or individually the light of the wavelength of 120nm - 190nm, and the light of the wavelength of 
2.6 micrometers - 6.3 micrometers in dry processing equipment according to claim 4. 

[Claim 8] It lets said gas supply path in which said processed material is the organic substance and said optical 
exposure device was prepared in dry processing equipment according to claim A pass. 02 It is the light of the 
wavelength of [ supply gas and ] 130nm - 175nm in said optical exposure device Said 02 It irradiates to gas. 
Other gas supply paths connected to said processing room are established, and it lets this gas supply path pass, 
and is H2. Dry processing equipment characterized by supplying gas. 

[Claim 9] The dry processing equipment carry out that the optical exposure device which irradiates light to the 
gas supplied to said processing interior of a room through said gas-supply path is prepared in said processing 
room while come to provide the gas-supply path which is dry processing equipment like an etching system or 
an ashing device, and was connected to the processing room and this processing room for performing etching 
processing or ashing processing of a processed material and said processing room is considered as reduced 
pressure as the description. 

[Claim 10] It is dry processing equipment characterized by for exposure light reaching directly to the gas 
molecule of said processing interior of a room, and being arranged as it obtains, without making the air space 
which said optical exposure device may cause the exposure absorption of light and dispersion in dry processing 
equipment according to claim 9 intervene on the way. 

[Claim 1 1] Said optical exposure device is dry processing equipment characterized by arranging it through the 
gap by which is directly linked to the wall of said processing room, or vacuum suction was carried out to the 



wall of said processing room or the light source is arranged inside said processing room in dry processing 
equipment according to claim 10. 

[Claim 12] Dry processing equipment with which said processed material is the organic substance, and the gas 
supplied is characterized by being gas containing H20 gas or H20 in dry processing equipment according to 
claim 9. 

[Claim 13] Dry processing equipment characterized by said optical exposure device irradiating the light of the 
wavelength of 120nm - 190nm, the light of the wavelength of 2.6 micrometers - 6.3 micrometers, one side of 
**, or both sides in dry processing equipment according to claim 12. 

[Claim 14] Dry processing equipment characterized by providing the covered member which prevents 
irradiating the light irradiated by said optical exposure device to the front face of said processed material in dry 
processing equipment according to claim 9. 

[Claim 15] It is dry processing equipment characterized by equipping said covered member with the shield of at 
least two sheets by which was optically formed from the opaque quality of the material, and drilling was carried 
out in dry processing equipment according to claim 14, and for these shields being able to shift the location of 
mutual holes, and being arranged. 

[Claim 16] Dry processing equipment which is dry processing equipment for performing deposition, surface 
treatment, and surface cleaning, and is characterized by considering as the same configuration as dry processing 
equip ment according to claim 1 to 15. , : \ \ <■ ' 1 . ,.'V--v ' • t y : y , '■■ ■ " _ ' : ' r ' .' 

[Claim 17] the ashing device which performs ashing processing of the organic substance it is — either of 
claims 4-8 — or the ashing device characterized by considering as the same configuration as dry processing 
equipment according to claim 12 or 13, and performing ashing processing of the organic substance on a 
processed side using reaction kinds, such as OH radical generated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dry processing equipment like an etching system or an 
ashing device used in the micro-processing process of other arbitration in production processes, such as a 
semiconductor device and a liquid crystal display. 

[0002] " • 

[De^piol^^ 

semiconductor device, a liquid crystal display, etc. in a production process, the dry processing equipment using 
the plasma excited by RF - microwave is used widely. 

[0003] Moreover, in organic substance processing of a resist etc., the dry processing equipment using 
photochemical reaction is also used. For example, in the ashing device using ozone, ozone is generated by 
irradiating ultraviolet rays under atmospheric pressure in general at oxygen gas, and the method which carries 
out oxidative degradation of the organic substance is used by the atom-like oxygen radical photodissociated 
from ozone by ozone again. Here, note performing oxidative degradation of the organic substance by ozone in 
the reaction chamber mostly made into atmospheric pressure in an ozone ashing device. Ashing which used 
such ozone is a process in which a charged particle does not participate, and the damage resulting from the 
charge up does not happen. 
[0004] 

[Problem(s) to be Solved by the Invention] In dry processing using the discharge plasma, since it is put to the 
ambient atmosphere in which a processed material contains a charged particle, damage problems, such as 
device damage resulting from the charge up, may occur. The problem of this charge up is posing a serious 
problem gradually as detailed-ization of a circuit progresses especially. 

[0005] Moreover, although processing speed is decided by the class of reaction kind generated by the plasma, or 
its generation rate, since many various atoms and molecules with an energy state are generated [ be / it / under / 
plasma ambient atmosphere / setting ] by excitation, it is difficult to control the reaction kind which carries out 
rate-limiting [ of the desired reaction ], and a reaction generation kind. 

[0006] On the other hand, in an ozone ashing device, although the above damage problems are conquerable, 
processing speed is the thing of 1 - 2 micrometer/min extent in general typically. Such processing speed is slow 
compared with mode of processing using the plasma used widely. Moreover, the technical problem that effect is 
hardly taken is left behind to ashing processing of mineral matter by the ozone ashing device. 
[0007] It is this invention's having been made in view of the above-mentioned situation, and offering the dry 
processing equipment which can perform high-speed processing by being efficient and generating a required 
reaction kind while the purpose of this invention can control the damage which originates in the charge up by 
reducing sharply the amount of the charge accumulated in a processed material. 
[0008] 

[Means for Solving the Problem] When considering the processing room which introduces a processed material 
as reduced pressure, and generating it excites the gas according to the reaction kind currently demanded with 
the light of suitable wavelength about the gas concerned, the above-mentioned target generates a request 
reaction kind, and is attained by supplying this reaction kind to the front face of the processed material of the 
processing interior of a room. 

[0009] Moreover, it is desirable that the optical exposure device which irradiates light is arranged without 
making an air space intervene on the way so that it may act directly to gas, in this case, attenuation of exposure 



light is controlled and the excitation efficiency of the gas by exposure light increases. 
[0010] Moreover, it is desirable to prepare the covered member for preventing that exposure light arrives 
. directly to the front face of a processed material, and ultraviolet-rays damage, radiation damage, etc. on the 
front face of a processed material are prevented in this case. 

[001 1] Hereafter, an operation and the principle of operation of this invention are explained. 
[0012] In the plasma excited by RF widely used with usual dry processing equipment - microwave, the ambient 
atmosphere in which the various particles which have various energy states as it was called charged particles, 
such as an atomic radical, a molecule radical, a reactant molecule, and ion and an electron, etc. are contained is 
formed. Therefore, it is difficult to control the reaction kind which carries out rate-limiting [ of the desired 
reaction ], and a reaction generation kind. 

[0013] On the other hand, in photochemical reaction, by choosing the specific wavelength corresponding to 
electronic optical transition corresponding to the oscillation mode and rotation mode of a molecule proper, a 
specific excitation state and a specific ionization condition can be acquired alternatively, and it is possible to 
promote alternatively dissociation of a molecule and the desired specific reaction like association by this. 
[0014] Therefore, only the reaction kind which plays main roles in desired etching processing and ashing 
processing by choosing appropriately the combination of a type of gas and the wavelength of exposure light is 
efficiently generable. 

TOO 15] In this case, since g enerating of other e xcitation kind s (scavenger) whic h catch the reaction kind which 
becomes main is controlled [ be / it / under / plasma ambient atmosphere / in which the particle of various 
conditions is contained / difference ], the effectiveness that processing speed improves arises as this result. 
[0016] Moreover, in etching processing of a certain kind, as for a gaseous phase, the resultant produced by the 
reaction of a processed material and a reaction kind does not become by ordinary temperature ordinary pressure. 
In such a case, since removal of a resultant becomes difficult, continuation of etching processing becomes 
impossible. However, such a resultant may become being under reduced pressure with a gaseous phase. 
Therefore, in this invention, since the processing room is considered as reduced pressure, even if it is etching 
processing of the impossible processed material practical in the ozone ashing device under the conventional 
ordinary pressure etc., it may become possible. 

[0017] Therefore, gas can be excited with light, an excitation kind can be generated, the charge storage to a 
processed material can etch a high speed few by supplying the processed material front face of the processing 
interior of a room of a reduced pressure condition, and the desired end is attained. 

[0018] By the way, it is related with ashing processing of the organic substance, such as a photoresist using the 
oxygen plasma, and they are N2 gas, H2 gas, and H20 gas. It is carrying out suitable amount mixing at oxygen 
gas, and improvement in an ashing rate is obtained (for example, JP,1-1 12734,A, JP,2-77125,A). This is 
conjectured to be a thing based on the operation which reduces activation energy by radicals, such as H radical 
and OH radical, and the operation which makes the concentration of atom-like oxygen increase. The opinion 
that etching by OH radical determines the rate of a reaction under existence of OH radical on the other hand by 
research of the reaction elementary process of etching removal of the organic substance by oxygen since OH 
radical has the quick rate of reaction with the organic substance although OH radical is generated from oxygen 
and the organic substance in an early phase is advocated (5 J. Electrochem. Soc, 136, No. 1426 (1989)). 
[0019] However, in the conventional technique, only approach of making OH radical generate by exciting the 
mixed gas of 02 gas, H20 gas, etc. by the plasma was performed. Now, a majority of other radicals, ion kinds, 
etc. with various energy level cannot be generated instantaneous, concentration of OH radical cannot become 
low as a result, and it cannot acquire only the reactivity of OH radical alternatively. 
[0020] On the other hand, on the occasion of ashing of the organic substance, if a photochemical reaction 
generates OH radical, this invention can control generating of other radicals, an ion kind, etc., can generate OH 
radical to high concentration alternatively, and will be created by the basis of the idea that the reactivity of OH 
radical for ashing can be used alternatively. 

[002 1 ] There are some principles about photochemistry-generation of OH radical. 

[0022] [1st principle] H20 When it decomposes with the light of short wavelength rather than 135.6nm, in 
energy the reaction process H20+hnu->OH+H becomes possible, for example, OH (A2sigma+) of an excitation 
state can be generated by the photolysis using the resonance line (123.6nm) of Kr, or the Lyman alpha rays 
(121.6nm) of hydrogen (a new experimental science lecture -) The 16th volume (a reaction and rate), the 453rd 
page, and edited by Chemical Society of Japan 



[0023] Moreover, it is reported by the photolysis using the light of the range whose wavelength is 147-1 85nm 
that OH (X2pi) of a ground state is generable. Therefore, H20 Gas can be excited by ultraviolet radiation (120- 

v 190nm), and OH radical can be obtained. This is the 1st principle of OH radical formation. 

[0024] The [2nd principle] On the other hand, it is H20. A strong infrared-absorption property is shown to 2.6- 
3.5-micrometer light. Especially, it is H20. Corresponding to the stretching- vibration mold of a molecule, an 
absorption peak strong near 2.7 micrometer is shown. Moreover, H20 The infrared-absorption property of 6.27 
micrometers is shown corresponding to the deformation- vibration mold of a molecule. Therefore, H20 By 
irradiating the infrared light of 2.6-6.3-micrometer band, and causing strong oscillating excitation to a molecule, 
the process in which urge spontaneous dissociation and OH radical is generated may also happen. This reaction 
process is the 2nd principle of OH radical formation. H20 Using oscillating rotation excitation for generation of 
OH radical is not proposed until now, and it is an idea original with this application. 
[0025] The [3rd principle] Even if it is the case where it does not result in spontaneous dissociation by 
excitation (the 2nd principle of the above) by infrared light, dissociation can be more efficiently induced again 
by combining with the electronic excitation (the 1st principle of the above) by ultraviolet radiation. Thus, it is 
the 3rd principle of OH radical formation to use together optical pumping by ultraviolet radiation and optical 
pumping by infrared light. H20 In the point of using oscillating rotation excitation for generation of OH radical, 
this 3rd principle is also based on an idea original with this application. 

[ 0026] The [4th principle] The reaction of the hydrogen and ox ygen which gene rate an O H+H r adical is excited 

electronically again. The report [ according to the collision with O (ID) and H2 (XI sigma+g) of a ground 
state ] is made (Chemical Physics, vol.96, arid 381 (1985)). Therefore, it is the oxygen atom of an excitation 
state by the photochemical reaction of oxygen gas. It is a ground state also by generating O (ID) alternatively 
and introducing hydrogen gas into the excitation oxygen atom ambient atmosphere. OH (X2pi) is alternatively 
generable. 

[0027] In addition, when the oxygen molecule of a ground state absorbs light with a wavelength of 130-175nm 
in the photolysis reaction of oxygen gas, it is the oxygen atom of an excitation state: Oxygen atom of O (ID) 
and a ground state It dissociates to O (3P). Namely, 02(X3 sigma-g) +hnu(130-175nm) ->0(1D) +0 (3P) 
The reaction to say occurs. 

[0028] On the other hand, although dissociating also by light absorption with a wavelength of 175nm or more is 
known, it is the oxygen atom of an excitation state. O (ID) is dissociated in the oxygen atom O of two ground 
states (3P), without being generated. Namely, 02(X3 sigma-g) +hnu(175-242nm) ->0(3P) +0 (3P) 
The reaction to say occurs. 

[0029] Therefore, oxygen atom of the excitation state which becomes important in the reaction process which 
generates OH radical In order to generate O (ID) alternatively, the dissociative reaction using the light of the 
wavelength of 130-175nm is effective. 

[0030] Therefore, ashing processing of the organic substance is faced. H20 By supplying radicals (radical by 
the 1st principle of the above), such as OH radical which excited and obtained gas by ultraviolet radiation (120- 
190nm), to a processed material front face Or H20 By supplying radicals (radical by the 2nd principle of the 
above), such as OH radical which excited and obtained gas by infrared light (2.6-6.3 micrometers), to a 
processed material front face Or H20 By supplying radicals (radical by the 3rd principle of the above), such as 
OH radical which excited and obtained gas with light (120-190nm and 2.6-6.3 micrometers), to a processed 
material front face Or 02 By supplying radicals (radical by the 4th principle of the above), such as OH radical 
which mixed and obtained the hydrogen gas of a ground state in the excitation oxygen atom ambient 
atmosphere where gas was excited and obtained with light (130-175nm), to a processed material front face A 
high-speed reaction is obtained without storing up a charge in a processed material front face. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the dry processing equipment like the 
etching system of this invention or an ashing device is explained with reference to a drawing. 
[0032] The [1st operation gestalt] Drawin g 1 shows the 1st operation gestalt of the dry processing equipment of 
this invention, and dry processing equipment possesses the processing room 1 made a reduced pressure 
condition by vacuum suction and the gas supply path 2 in drawing. 

[0033] In the middle of the gas supply path 2, the optical-pumping section (optical exposure device) 3 is 
installed. In the optical-pumping section 3, the gas introduced into this optical-pumping section 3 is excited by 
the light of the 1st wave field (120-190nm), and the light of the 2nd wave field (2.6-6.3 micrometers), and is 



supplied to the processed material 6 placed on the installation base 5 from the gas supply opening 4 through the 
gas supply path 2. That is, this 1st operation gestalt makes the 3rd above-mentioned principle the principle of 
* operation. 

[0034] In addition/although not illustrated, the vacuum pump and the adjustable conductance bulb are 
connected to the exhaust air path 7 prepared in the lower part of the processing room 1, and the processing room 
1 is maintained by the predetermined reduced pressure condition so that clearly [ this contractor ]. 
[0035] Next, if the detail of the optical-pumping section 3 be explain with reference to drawing 2 , the optical- 
crystal aperture 9 formed from the quality of the material which be good be attach in the whole surface (the 
example of illustration top face) of the rectangle container 8 formed from the quality of the materials, such as 
aluminum, with the gestalt which permute some walls of the rectangle container 8. The light of the 1st wave 
field (120-190nm) from the 1st light source 10 is irradiated through this aperture 9. The 1st light source 10 is 
made into the vacuum-ultraviolet light sources, such as an excimer lamp of Ar or Xe, a deuterium lamp, and a 
mercury lamp. As for the 1st light source 10, it is desirable to make it stick to an aperture 9 so that an air space 
may not intervene between the 1st light source 10 and an aperture 9. moreover, even if the gap was between the 
reduced pressure ambient atmosphere of number - about tenTorr(s) extent then the 1st light source 10, and an 
aperture 9 about the perimeter of the 1st light source 10, or even if it prepared the gap (for the purpose of heat 
dissipation), the exposure loss over gas can be controlled. 

f00361 Moreover , it is effective in improvement in ex posure effectiveness to prep are reflectin g mirr or 10a of 

high reflexibility behind the 1st light source 10. 

[0037] Moreover, it replaces with attaching the 1st light source 10 in an aperture 9, and like resonance-line 
light, such as Xe obtained by microwave cavity discharge etc. , and Kr, even if it is the configuration of leading 
the plasma discharge light which emits the vacuum-ultraviolet light corresponding to the above-mentioned 
ultraviolet radiation wavelength field (120-190nm) to an aperture 9, the same effectiveness is acquired. 
[0038] Furthermore, the 2nd light source 1 1 which irradiates the light of the 2nd wave field (2.6-6.3 
micrometers) is installed in the interior of the rectangle container 8. As the 2nd light source 11, an infrared lamp 
with the good radiation property of a near infrared region - a far infrared region etc. is used. 
[0039] In addition, with this operation gestalt, although the rectangle container 8 is used, even if it is a 
cylindrical vessel and the container of other suitable configurations, it can be used similarly. Moreover, two or 
more number of the light sources 10 and 1 1 may be installed not only in one piece, respectively. 
[0040] Moreover, it can replace with the optical-pumping section 3 shown in drawing 2 , and the optical- 
pumping section can also consider the optical exposure by the 1st wave field (120-190nm), and the optical 
exposure by the 2nd wave field (2.6-6.3 micrometers) as individual and the configuration given to a target one 
by one, as shown in drawing 3 . 

[0041] In addition, as shown in drawing 3 , after replacing with the configuration which performs the optical 
exposure by the 1st wave field (120-190nm) after performing the optical exposure by the 2nd wave field (2.6- 
6.3 micrometers), and performing previously the optical exposure by the 1st wave field (120-190nm), it is good 
also as a configuration which performs the optical exposure by the 2nd wave field (2.6-6.3 micrometers). 
[0042] When the dry processing equipment by this operation gestalt was used and it considered as gas:H20, 
quantity-of-gas-flow:1000sccm (flow rate of [ to per minute ] 1000 cc by reference condition conversion), 
processing room pressure force: 133Pa, and installation base temperature:250 degree C, the result of 3 
micrometers/m was obtained as an exfoliation rate of the photoresist applied all over the diameter silicon wafer 
front face of 100mm. Moreover, the amount QOX of electrifications of the silicon wafer with an oxide film 
measured before and after processing is all abbreviation 3x101 1 q/cm2. Change was not accepted but little 
processing of a charge storage was attained. 

[0043] It sets in this 1 st operation gestalt, and is H20 as gas. It is H20 as it was called the mixed gas of the 
H20 gas and 02 gas which were mixed for example, by the arbitration ratio, although gas was used. It can 
consider as the mixed gas which contained gas by the arbitration ratio. 

[0044] The [2nd operation gestalt] Drawin g 4 shows the 2nd operation gestalt of the dry processing equipment 
of this invention, and dry processing equipment possesses the processing room 1 made a reduced pressure 
condition by vacuum suction and the gas supply path 2 in drawing. This 2nd operation gestalt also makes the 
3rd above-mentioned principle the principle of operation. 

[0045] In this 2nd operation gestalt, the optical-crystal aperture 9 is attached in the top face of the processing 
room 1 in the same mode as the above. And the 1st light source 10 which irradiates the light of the 1st wave 



field (120-190nm) is attached to the aperture 9 in the same mode as the above-mentioned 1st operation gestalt. 
[0046] Furthermore, the 2nd light source 1 1 which irradiates the light of the 2nd wave field (2.6-6.3 
micrometers) is installed in the interior of the processing room 1. Moreover, it is effective in improvement in 
exposure effectiveness to prepare reflecting mirror 11a of high reflexibility in the tooth-back side of the 2nd 
light source 11. 

[0047] Moreover, the covered member 12 is installed between the 1st light source 10 and a processed material 6 
in order to prevent the radiation damage of the processed material 6 by the ultraviolet radiation from the 1st 
light source 10. 

[0048] As shown in the side elevation of drawin g 5 (a), the covered member 12 is constituted by arranging the 
shields 13 and 14 of two sheets by which were optically formed from the opaque quality of the material, and 
drilling was carried out up and down. In this case, shields 13 and 14 are arranged by physical relationship which 
shifts mutually the location of each hole 13a and 14a in plane view, as shown in the top view of drawing 5 (b). 
[0049] The number and the quality of the material of a shield, thickness, an aperture, etc. can be made arbitrary 
in the limitation with which the holes of each shield do not lap in plane view, moreover, a hole — a 
configuration cannot be restricted circularly but can make a slit, a rectangle, etc. other arbitration configurations 
like. If it illustrates, a shield is formed from an aluminum plate, and it will consider as two sheets and let it be a 
2mm - 6mm aperture, thickness being set to 2mm and used as a circular hole. 

[0050] Also in this 2nd o peration gestalt, the same o peration effectiveness as the ab ove-mentioned 1st operation 
gestalt can be acquired. 

[0051] The [3rd operation gestalt] Drawing 6 shows the 3rd operation gestalt of the dry processing equipment 
of this invention, and dry processing equipment possesses the processing room 1 made a reduced pressure 
condition by vacuum suction and the gas supply path 2 in drawing. This 3rd operation gestalt makes the 4th 
above-mentioned principle the principle of operation. 

[0052] It is 02 to the gas supply path 2 in which the optical-pumping section 3 is formed in this 3rd operation 
gestalt. Gas is introduced. Moreover, other gas supply path T in which the optical-pumping section is not 
prepared is connected to the processing room 1, and it gets down, and is H2 to this gas supply path 2\ Gas is 
introduced. Moreover, although not illustrated for details by making the 4th principle into the principle of 
operation, the 3rd light source which irradiates the light of the 3rd wave field (130-175nm) is prepared in the 
optical-pumping section 3. 

[0053] 02 introduced in the optical-pumping section 3 in this 3rd operation gestalt Gas It is excited by the 3rd 
light source by the light of the 3rd wave field (130-175nm). Oxygen atom of an excitation state Oxygen atom of 
O (ID) and a ground state Oxygen atom of the excitation state generated by dissociating to O (3P) and doing in 
this way O (ID) sets in the processing room 1 . By being mixed with H2 (XI sigma+g) of the ground state 
introduced through gas supply path 2\ OH (X2pi) of a ground state is generated alternatively. 
[0054] Thus, high-speed ashing processing is attained by supplying generated OH radical to the front face of a 
processed material 6. 

[0055] If illustrated, when the dry processing equipment by this 3rd operation gestalt was used and it considered 
as gas:02 (flow rate: SOOsccm), gas:H2 (flow rate: 500sccm), processing room pressure force: 133Pa, and 
installation base temperature:250 degree C, the result of 3 micrometers/m was obtained as an exfoliation rate of 
the photoresist applied all over the diameter silicon wafer front face of 100mm. Moreover, the amount QOX of 
electrifications of the silicon wafer with an oxide film measured before and after processing is all abbreviation 
3x101 1 q/cm2. Change was not accepted but little processing of a charge storage was attained. 
[0056] In the above, also although ashing processing of the organic substance is mentioned as an example, it 
explains and it excels about the gestalt of operation of this invention, this invention is not limited to this and 
includes the dry processing equipment which performs etching processing, ashing processing, deposition, 
surface treatment, and surface cleaning for various processed materials. In this case, the combination of gas and 
optical-pumping wavelength of being chosen as combination which can generate a suitable radical or a reaction 
kind on the occasion of processing of not only the above-mentioned instantiation but a request is natural. 
[0057] 

[Effect of the Invention] As explained above, according to the dry processing equipment of this invention, by 
reducing sharply the amount of the charge accumulated in a processed material, the damage resulting from the 
charge up can be controlled, and high-speed processing can be performed by being efficient and generating a 
required reaction kind. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing roughly the 1st operation gestalt of the dry processing equipment 
by this invention. 

[Drawing 2] It is the sectional view showing the configuration of the optical-pumping section in the dry 
processing equipment of drawing 1 in a detail 

[Drawing 3] It is the sectional view showing the modification of the optical-pumping section. 

JTDrawfl^^ 

by this invention. 

[Drawing 5] It is drawing showing the configuration of the covered member in the dry processing equipment of 
drawing 4 in a detail, and (a) is a side elevation and (b) is a top view. 

[Drawin g 6] It is the sectional view showing roughly the 3rd operation gestalt of the dry processing equipment 
by this invention. 
[Description of Notations] 

1 Processing Room 

2 Gas Supply Path 

2' others ~ gas supply path 

3 Optical-Pumping Section (Optical Exposure Device) 

5 Installation Base 

6 Processed Material 

9 Optical-Crystal Aperture 

10 1st Light Source (Light Source) 

1 1 2nd Light Source (Light Source) 

12 Covered Member 

13 Shield 
13a Hole 

14 Shield 
14a Hole 
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[Drawing 1] 
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[Drawing 5] 
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1 

UlrE&am^flEi: ?ixtv>4 t i: tic, 3trE#*ttif& 
x it i MM 1 4 *JH»«* jWR f> ftr v> a i fc £ 

gtCj3V>-t> 

liriajtffi*f«»ii> WE*r*tt»«tt«>rt 
cWLTttie^^Tv^, **v»i±, mis 

[11*34] ■«aiE«©K?'fyD*»i'>/i 

H 2 0 £1*1^0 £-&#L/.: # 

gKiSHT, 

KriB*l!Mrtl*UJ:oTI«Wt4jfc«)*ft^ 1 2 0 n 
m~ 1 9 0 nmX&ZZbiftWlt-tZ K?-f7n-tey 

gKfcHT, 

m- 6 . 3/imT**ii:t»ili:t* K9-f yn-fey 
>>^«g. 

[W*3 7 ] If *£ 4 Eft© K 5 W -b j> v > r» 
g£fcv>t\ 

fflE5fc!SI*ttfl*J& t , 1 2 0 nm~ 1 9 0 nraiv>i$l 
OJtt, 2. 6/<m~6. 3 fi mi^-9&ft<Ojfci:, £ 



2 

T\ 02 #A*ttl&U 

HrEfcHUflM**** 1 3 0 nm~ 1 7 5 nmtv^iSft 
<03fe*ffE02 XXKHlxmSiL, 

mtmm^zm^iifzmn^^^mm'n^htix 

[11*39] x-;fV^1^7-r>>^itV>o 

&%a& ox v f - > ^jaa * I* r » -> v <r%n. * n n 

itrEfeas^Et sft-cv** 1 1 1 u, ffEiaas 
ic, «rE3!rxtt*e»«ratr«rEAa<rt^i:tt»* 

fifc Ktf LTft* 4*H?.»«»#88 «7 b HX 
— - [11*3-1-0-] — W*3-9 E«0-K9^n--fe-»-50«4f. 
frE*.H?.W«flfli> M»#©9MJl*tta*3l 

[fftfl 1] 0E«OK9^^n*»->v 
^ggtcis^T, 

*E*IHtHMItt» -to****, tJE«aS«>rt»UB 
g£*i-C^*> £>*v>li, ItE&agoatcWLTitfe 

3l££;h.£ra£^LTEg£ftTv>&.r 
30 * K^'f yo-t? i/v^gfio 

[IS*ai2] W*«9E«<0K7'f7'n-b7->v^ 

Gm®>x$> *) , 

tt^^it^^A* 1 , H2O^i^liH20«r^L/:«' 

ymmz&^x, 

HWtSSMWM#s 120nm~19 0nmtV)Sft 
(0±b. 2. 6//m~6. 3 ^mtv^aft^Jfet, <0 

[«*ai4] R*Jg9E«<0K9^7*n-by->>^ 
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S*lTV>4;rfc*#&fc1-4 YU-fuAz-j *s>ym 

So 

[ft** 16] f v a >*«Bata*ltffl* 'J - 
- > ^fcff o fc*!>tf> K 9 -f 7* n -t 7 -> > ^ttT* o 
T, 

1-15 OV>1* tlfr\Zfffi.<0 K7 W 7*n-b 7 v V 
^S«£|igi;»j£fc$*vCv>4£fc*!|f&fc1-4 K9-f 

[R*a 1 7 ] tsmorv v > y&mift 3 ) 7 v v 

w*«4 ~ 8 wr tifr\zifcim*m 1 2 * £i4»# 

£l 3i:S«iDK7'f yot-; yV^gfifcHCflHSfc 
Sft, £jS*ft40H7V-*;v^©Kl£«4-WBLT*£ 
&aB± flails or 7 v yvt&mztf 1 ) itJIfft 

- jaaaaaft juu - 

[0001] 

ttA f -f * 7* V ^ <Dia K £ V> X $> 4 Uliffe Oft 
Tr» ^SStt fc v> o fc 4 -5 4r K 7 4 7*n -fe 7 v > ^ 
[0 0 0 2] 

[ftfcOftffi] ft*0#$#7V^**»£||7'>f *7> 

7 *fta t -5 K 9 'f T'n -fc 7 v > < ff£ 

$ftTV>4o 

10 0 0 3] ifc, l/y^ h^O*«!»ftia»ciiV»T 
14, jfcft*RJS*?Hffl Lfc K? -f yn-b 7 yV^glt 
fflvt,JltV>5. Wit If, **Syimmi-&7-y v>^ 

Wt4;tTt7>4*4?^ *y victor ifc* 

/ > *" & 3t»«t t ttBWE 5y*M:iot> 

7 7 v > ^ ft K J3 V> T 14 , * V > K 4 4 %®®<Dmit 

?W:v> 5 £ O 4 9 4 * V V fcffiffl Lfc T 7 v > ^14, 

7*i::jgB"f 4 ^> - vl4jg£ c» fcv> 0 
[0 0 0 4] 

MHWaftLidt + iRa] JftftT^XvfcflJfflt 
4 7*n-fc 7 v>^IC*v>TI4, fftftatt^Wfi 

1 4 7V<4 *ffl<g ^ - y M«*»»^t ZZtW 
2>4 0 #i:, BROlWift^atrKotiT, :oft- 

4. 

[0 0 0 5] feaaftli, ^XvCioT^ 



[0 0 0 6] t7>77 v>^*UiJV>TI4, 
£l4#Sfi?li::li#lfc 1 - 2 m/m i ngj£<0 1 <r>Xh 

fiiaic i4 15 1 ^ f ^ $ 4 ^ t SjS**« $ tir 

[0 0 0 7] *&WI4, ±E<H«t<i*T4!**ifctO 

■c, *^ois<ji4, sjaafeicsa-timwos** 

IB 4 £ t \Z t o T f- + - T 7 7*ICfeH 1 4 ^ 



-t 7 -> > yms.i&&-tz> £ t -cfe * „ 

20 [0 0 0 8] 

BW*]iHfct4fc»o#«] ±ie§«ii4, «^a^«- 

03fc-Cttai-*c:i:KJ:o-CJIfaRlS«t , 4jaL, £0 

sisa* ttaartoaa««o«Bic«»t * i t k 4 
[0009] St, KimMtzytmmmmtf. &*iz 

ffl-t44^(CEa$tfC^4£t**SfiL<, 

30 ici4, aitjfcoaawqiasfi-cawjfc'cift^oB 
jea^*»a*-r4. 

[0010] ifc, «»a»©«HK»LTaitjfc««a 

»tL<, coa^tcii, ttAawaaoa^-aaa 
^.B?.ita«4fc** t i»jtsn4o 

[0 0 11] WT, *^W^ffli3 4 0 f i6ft®aicov» 
TittM-f4 0 

[0 0 1.2] a«<oK7'f7'o-t:7 >>yrm&-c&<m 

v>t>Jt4 R F-v-f ^ ni$i;4 oTiSie?n.4 7*7X-7 

^, *>*m*-fcv»ofca«tHP, 4irtv^^4 : ) 

aa^asft*. ^x.ic, »raoRffi*aat*KJ6 
a^Kiskaatwai-*ifc*«Ha-c**. 

[0 0 13] ifiCWL, 3fcft*K*SUi»v>Tli, 
0*»tta»K*flBLfc, H£<0&ft*S#?1-4£fcK 

4 1), 4»aoua«a^«atta»9«;nca«wj:^ 

x*#, £*ii;4»), #^<o#a**S£fcwofc4$fci?r 

50 aoftaoRjBtaKttKaas-tsifcinira-c* 
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[0014] LfcjPot, #*mt t<om. 

7? V>^»afcfcv»T±S4««**fctl»6«©* 

[0 0 15] m+teftmo&W'SitiX^ 
*77X^#B^+iiigfci^ ±gifc*RlSa*iit 

sel-cls ? immvm&m (**-<>-»-) ©& 

[0 0 16] ifc, i>z>m.<r>x.-y *y y®m\~&^x 
li, &&g$&iRlkai©Rl£U.fcoT£i;*RlS£j£ 

-C, &5fc<0?irflETK J3 It 4 * 7> T » v > ^gfi^K J3 
[0 0 17] Lfc4«oT, #X LTESiea* 

it-c, ^jaa^^^^wsfs* 1 ^* < *ojs&«ox » 

[0 0 18] Kf?77Xv£fflW.:7* h 1/ 

Y^o^maOT 9 vv^atcMtTti, N2# 

^^H2^^H20*"^ Kaa*«*t a 

If, # KJ¥ 1- 1 1 2 7 3 4 ^£$L 2-771 
2 5-§-&#") o -ftii, H7y*;V^0H5y*;V4f 
© 9 v * jwc ± o f rSte-ftx * ;v * &T S * ft 

attoi^f-vyHtsoRj&SEjaeowaujio, tow 

<^SPgfK^ b f>0H5-/* ;v Sr £j£t 4 A*, 

0 H y ? * JltttftWVfc eK&raP*v«fcft, 0H7 
v * ;ko#£ Tt li 0 H 9 y * ;Kw J: & x 7 f - > ^#R 

is©aa*ft5fc+«fcv»3i&a*»i«s*iTv»* (J. Eie 

ctrochem. Soc, 136, No. 5. 1426 (1989) ) . 
[0 0 19] LfrLfcjPfc, v>Tli, 0 2 

tfX b H2O t <D®.<&if* i 75 X v £ i o TE& 
jg 1" z> z b -c 0 H 7 v * >v £ £ fifc $ * a fc v » •? r 7 n - 
^L/HTfrfrfc^ofco wfrt-li, »*&x*;i,3r-U 

£)£SiU »*ttUOH?y*;w«>»aa*ft< ioTL 

o h 5 ->*a >uoRiSttett*aiRttKf»* - 1 1± 

[0 0 2 0] :*ii:WL, *»Wtt» tift<07r/> 
7" K a L , *ik*RJ£ U i o f 0 H 7 v * * £ £j£ t ft 
? y * 4 * > a* * JWC * T 0 H 



6 

7 v * ;v i Xttft i: fro 1 4 - 1 *»-e # > 

7 7 v v 7 leg* L T <0 0 H 5 v * ;KORJSt4 * SiRW K 

4o 

[0 0 2 1] 0H9^*A'O*ifc*tt&Jjt^HUT«i, 

v^o^oaaa^a. 

[0 0 2 2] [SIMS] H2O* 13 5. 6nmJ:l) 
4>«aftO*TiMlt4i:x*>u^-ttK, H20+h 

*-oh+h tv^RjsaaanirtBfcfc'K a*if, 

10 Kr<0*R|^ (1 2 3. 6 nm) ^^©^vv a & 
(12 1. 6 nm) *fflV»fc*jM*-CftgttJS©OH 
(A22 + ) 4«4«-C§i (SfUBft^Hlffi, »1 6^ 
(KJSta*) > ^4 5 3H, B*ft*6«) o 
[0 0 2 3] i^c, ftft* 1 ! 4 7-185 nmOjffl<0 

**«v»fc*fl-»-Ctt, *i^«^OOH (X2n) i<!k 

A-cS&zbim&Sti'Cvb. iot, H2O 
*«-3fe-(-l- 2-0^1-9-0-n.m)_jr i aie-L^O.H 7_-^* Jk_ . 

tiiii^-ciio in* 1 , OH 7 v*;wiE<o^ 1 

isa-c*>4o 

20 [0 0 2 4] [«2Ba] H2O li, 2. 6~ 

3 . 5 a< m<OjfelCJ*Lrav»^«Rfl#ttSr^to # 

H2O fl^O#*«WlU*H6LT, 2. 7 M m# 
i5U3ftv>»iRk?-*fcjjr*-. Sfe, H2O S-^-O^fi 
KljaCJtiBLr, 6. 2 7^m<0#51-«RJR!|ttt«:^-to 
LWoT, H2O 5-?-IC2. 6-6. 3/im%i<DfcK 
t)b%™MLX&^&Wi®mi3\&1&Z+lbl l z£*)^ g 

flia-C*4. H2O ©aBBHEHbilS*0H?y*fl'«>4. 

ii*<, *aas©*sf$)4o 

[0 0 2 5] [^3Ha] *ftft£J:«niS (± 

SB* 2 II) ictot g^WMMIIc S T-IJS e> v^-g- 

a**fc* 4 c t vmm 1 1 *) a$ w ca»-r * - 1 a* 

•eli 0 iOidu^jtiriiifcBljjet^jfcicii 
*Eb^i:S:#fflt4ii:* f > OH 7 V ii )\'$z.WL<M& 3 ® 
a-C*4o H2O (0«ft@igB;g£OH7 

icjfijfflLTv^fi.ic^v»r, 3 isafett, *m 

40 iffig«if9.ic^cf< to-eabio 

[0 0 2 6] [«4Ri] ifc, OH + H?^**t4 
^1-47K«t®5gt©RtE>l±, «?-»CBiSS*i-Cv»« 

O (ID) ££&K80H2 (XiS^g) ti0f»:±4 
b<D®£i!> < %ZtiX^2> (Chemical Physics, vol.96. 
381 (1985)) o *9>x.K, Kf#X«MfSIt>i:J:^t 
©)j|ett®<0K^II?- 0 (ID) S-2t#Mi:£j£U *V> 

rt, s&rso oh (xzn) *a«w»c^at4i 
50 [0027] aa#xo*fl"aRis«wiJv»Tii, 
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JMEttaoKad?- W 1 3 0- 1 7 5 n m©«ft©*£ 

t, »a*aoaaa* o od) 

©*«a* O (3P) fctaat*. -f4fc*>, 

02 (X32- g ) +h» ( 1 3 0 - 1 7 5 n m) ^0 0 

D) +0 (3P) 

[0 0 2 8] 1 7 5 nm£l±©iSS<03t»JRtCJ: 

SL=f- 0 (ID) li^SiffH, 2HcD&Jg#S*©Klt 

m*0 ( 3 P) KHHt+io i-4*>*>, 

02 (X32- g ) + h v (175-2 4 2 nm) -0 (3 
P) +0 (3P) 

[0 0 2 9] *9>x£, OH?-?* *RJSa8 
Cisv*-ca*i:44IMStta©aaa?' 0 (ID) *jg 
*?ttC£ai-*fc*»;:li, 1 3 0- 1 7 5 nmtv^ijt 
-ft «X*.feJi.Vifc«HtRlS4!*StC*A » 



[0 0 3 0] LtzifioX. 4r«tt07?V>^«9KR( 
LTIi, H 2 0 fc&fl* ( 1 2 0 - 1 9 0 n m) T 
i)i6LT^7tOH7 (±E$ 1H3 

•K £4^14, H2O ***fc#fl.* (2. 6-6. 3 M 
m) C£oTajeLT#fc0H?v*;l^<D7i>#;V 
(±ES2IIi:iS5y*;H **«a*&a£lt& 
i-^^tHJ: I), £>2>vM4, H2O tfXZft (12 0- 

1 9 0 nm, HiV. 2. 6-6. 3 fi m) -CgjjgLT 
ntz 0 H 7 y'A*fro 5 v * ;> (±E£ 3 waic i i> 7 

14, O2 it* *3fc ( 1 3 0 - 1 7 5 n m) -Cgjjg 

fcaeaaa^aHacp i:»s«io*x t 

T » 0 H 7 V * Jtf$ <0 7 V * A> (±E£ 4 Ha C i h 

aaaauma 1 4 < s> 

[0 0 3 1] 

[S695<OHiS©^SI] *»xyf/^if 
T 7 v > ^Itv»o i -9 4 K9 4 "/n -fe ? -> > ^« 
a©**«5aaKov»T , EI® : Sr#MLTSi^t*o 

[0 0 3 2] CmiHtt^S] 0114, *3Wi«>K5'f 

yn-b-; '>>^mto» mit^sg*^i-t<o-c , m\z 

T«flEtt»i: 3***331 #*tt£iill&2 i, * 

[0033] 2 ©& "putt, ptaesB (* 

Siifctf*!*. *B&e»3rtK*v»T*l»ft«« (1 

2 0- 1 9 0 nm) ©ft£S& 2 &ft^& ( 2 . 6-6. 

oT*^tt«P4*»fe«tt65±»C«*'ft.fcttjl! ! att6 
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[0 0 3 4] 443, 0*LTV>fcv>fctf>©, 

[0 0 3 5] H2«r#aL-CJ6B!ij6»3 0»at: 

fc*gJi£gf£8<0-ffi (H*©«Tli±B) Ctt, L i F 
10 ^MgF2^CaF2f t^ofciT^fW.f^t 

tttft>n.TV>£ 0 iOS9 fcaL-CifSl jfcS 1 0*><b© 
* 1 Xftga ( 1 2 0 - 1 9 0 n m) ©***Hli$4l 
*o »13t»l 014, fflxlf, Arnei0i*->77 
> 7, fi*fSS 5 > 7, *SR5 *✓ 7\ 4 if 9>*tm*MM 

t.^.ii.i,. e . MLUULUQ 14 , JULUfcaU .Q_t.S.9_tjZ).KI_ 

Ka*ajWWEL4v»J:$, S9i:ffH5:tW 
J Lv^ 0 i/c, 1*13691 OOSHS-Kc-tSiTo r r 

20 «£<0«EE#B^i-r*U4\ ai%ai 0 fc&9 tO« 
tcTO^oyiUL-C'b**^^ (ttaoittT) 
Z »lt K L T , ^ C*t LT OBMrtl* «r}fPSIJ-r i 

[0036] t fc, a i *a 1 o <ow«k, ^RMtt© 

R»t^ 1 0 a «rtt»t« £ 1 1>mtsm^<Oft±lZ\i%%iX' 

[0037] ttz, &i%ai oiB9\zmy)^^i>z 

IXh Xe^Kr ^O&v&Ultn I o K±E«*l-**fta 
30 & (120~190nm) \z)tm+ 

*7?xvtta**a9K»<a*-e*oT*, 
[0 0 3 8] aaaa8onatca, »2^s 

Si* (2. 6-6. 3/im) ©jfcfcffllft** 2 jt» 1 

«i-jt*n^<ostititfi4*^« : 4#^7 v^a*»av» 

[0 0 3 9] 443, *HJfe^S-CI4, ffi»S§S8 S-ffiffl 

ltv>*^, n*aaa*ttoa«D&afto8«-?*>o 
« xi>mmztiimi-&z.ti!)<xz&o ttz, xmi o. i 

1©S:I4, -tn-Titiauffife-f, «aiiS:ttLr'b« 
fr4^ 0 

[0 0 4 0] ia2ic^t*i6eSB3i:«;x.r, * 
ffi)jg£BI4, El3JC^1-J:dU, ^ 1 zSft ft* (12 0- 
190nm) Ci4jfea»t, »2aft«« (2. 6- 
6. 3/im) Kiattatt*, *ra?Ott!i»o«*ttCff 

[0 0 4 1 ] 443, 03 C^ti 0 ^2fftft®« 
(2. 6-6. 3/im) KJ:*3fca»*ffofc«C»l 
50 ttft*tt (1 2 0-1 90 nm) KJ:**aW*1T^« 
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JfcfcfUT, S&l&gfl& (1 2 0 - 1 9 0 nm) Kl 
**att**K*Tofcafc»2«ft«* (2. 6-6. 
3/zm) {ZlbftWMiftomtfLtLXbBL^o 
[0 0 4 2] *mti&UK.th KU-f^Dt? vv^g 
ttfcteffl LT, #7, : H2O , ^SStS : 1 0 0 0 s c 
cn(l frktz *) Cff«ttSftJ|-C 1 0 0 0 cch>i 

a*) , tes^E* : 1 3 3 p a , ms^as : 2 5 0 

t, iLfci:£, 10 0mmly'j3>^i-;^I^ 
ffiKfttf Lfc7* M/^xhoaaaflEfcLT, $53- 3 

^miv^fwtfifc. i fc, aaoira-cajfcL 

tfi3X 1 0Hq/cm2 "C^kJiS* <b iff , 

[0 0 4 3] £©»lJIWgiH=*v»Tli, 
T, H2O #^*«ffltTV»4lt*iif4>, «*.tftt*Jfc 
? ft* H2O t 02ifA t <Di$L<&if* t l/> o 

_7t.J:-d-iw,-H20-*x-*-ttjtJt$--e^*. L 

[0 0 4 4] t*2*K»») H4li» iMWJOK?* 
yn-fe -y v>^||fio^2||J&^«r^1-ibO-C, UK 
£v>T, K!M7n*y vv^aftii, K£3l#KJ:o 

**L-CV»4. i<0*2|?tti^l8t, _h!2©&3il&£ 

[0 0 4 5] COHS2*«»ilK*v»ri±, MSI© 

_ta k , ±i s t m c a»?3fe*a a a 9 # »t t n 

-cv>* 0 -f- lt, ±B*isafc»»fcHCffi«-e, »1 

( 1 2 0 - 1 9 0 n m) <r>ft*?$MS- 1 * 

[0046] $ & »=, i ortSBUx m 2 %jhk« 

(2. 6-6. 3 ^ m) <D%*mWs-tZ>%2ltm\ 1 ** 

KastiTv»* 0 4*:, *2%ai iowffifflOKi±, $ 

K»tt©Kitai 1 a*B»t*£ijW!Mrab*©m±K 
[0 0 4 7] ftlftiKl 0*«»O*j1.*KX*« 

»a*6oiRHta«ti»cittT, iiies&tti 2*<, * 

1 jfcill 0i&*!i3$>6 kOBKK11SfLTv»4 0 
[0 0 4 8] 12 5 (a) <0lJiii:iti9i:> JSSSB 
#1 211, **ttfc*aW4#H*fej&SS#i*o?LHI 
tt$n/:2tte5iEffi«l 3, 1 4#±TUEESit*i 
tCJ:*), »fiK$*trv>*. 3, 1 

4ii, ms (b) (o^ffinic^tJ: q»MHe*v» 

X*ti?fi<Dlll 3 a, 1 4 aOfiSi-Hv^c-fit^J: 
d fcttftB«TEftSiiTV*4. 
[0 0 4 9] aK«»«rt»*tK*JS3*?La*li, 

«t1-*it#-C§*. «^-T4 4?>tf, aB£li, 2 
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P3^0?Lt $rt.T2mm~6mm©?lgi:$tL 

4o 

[0 0 5 0] £0»2**»»U*v»Tt, ±E»1|| 

[0 0 5 1 ] [»3&JfcW0 6tt, *»«©K5 4 

£v>T, K7^ro-t ^ ->>rgfi(l, X^l^tcio 
T*EE«Bi: 3*14*33 It, *rxftBfiB2fc, 4 

*«l-cv»*. co*3iu^sa, ±E©»4aa* 

[0 0 5 2] £©»3**»aK*v»Tli, ftBigg&3 
#Btt£*tTv>a#*^igl&2 KtfLT, 02 

^tt«&S^2' KttLT, H2 $ 
fc, »4*a«:»ft«ai:Lrv»*£i:i:j:i), fffltt 

E^.L*:-tit.<0O,_*®jjgSB 3 tr tt,-» 3 
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